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Simulation M ethodology

RO/R1 Spectrum Width Estimator Accuracy

£
H
i
&
B
k]
5

True Spectrum Width
=25ms™



Primary Simulation Parameters

o Spectrum Width « GMAP
— RO/R1 and R1/R2 — R1/R2 SW Estimator
— PRF: 1000 — PRF: 322, 450, 1000
— Ng 64 — Ng' 16, 32, 64
— Width: 0.5—-8.0 ms1i — Width: 4.0 mst
— Nyquist Co-interval — SNR: 10-60dB
— SNR: 10-60 dB — CSR: upto 60 dB
— Noise: -80 dBm
— Clutter: off

4,000 estimates per run
200 spectra and time series each file
2400 + data files generated



Types of Spectrum Width Estimators

RO/R1 Estimator
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Width Estimator Bias Performance
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Width Estimator Standard Deviation

RO/R1 Spectrum Width Estimator R1/R2 Spectrum Width Estimator
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R1/R2 Width Estimator Number of Samples Bias

Spectrum Width Accuracy
(SNR 30dB, Noise @ -80dB)
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GMAP Overview

Not a notch width based scheme
Frequency domain signal, clutter, and noise analysis
Uses best window (Blackman, Hamming, Rectangular)

Models the clutter based on single input parameter
— expected clutter spectrum width (0.28 m/sec for example)

Uses system value or arank order noise estimate
Removes clutter associated spectral coefficients
Restores signal spectral coefficients
Estimates performed in time domain

Reducesfilter bias effects
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CSR=10dB CSR=30dB CSR =50dB

VIV, P,..(dB) SDIP] (dB) P...(dB)  SD[P] (dB) P,..(dB)  SD[P] (dB)
0.0 -0.91 2.85 -1.13 3.29 0.60 3.14
0.1 -0.99 2.91 -1.06 3.36 -0.43 3.18
0.2 -0.88 2.82 -1.24 3.37 -0.43 3.21
0.3 -0.90 2.84 -1.01 3.11 -0.24 3.04
0.4 -0.95 2.71 -0.89 2.94 -0.16 3.05
0.5 -0.70 2.64 0.8 2.78 -0.17 2.95
0.6 -0.65 2.51 -0.56 2.75 0.21 2.90
0.7 -0.46 2.46 -0.46 2.5 0.45 2.87
0.8 -0.41 2.42 -0.31 2.45 0.59 2.76
0.9 -0.25 2.27 -0.25 2.31 0.68 2.76
1.0 -0.25 2.31 -0.24 2.34 0.64 2.65
Averages -0.67 2.54 dB -0.72 2.84 dB 0.16 2.96 dB

Avg 1 km 1.27 dB 1.42 dB 1.48 dB



CSR=10dB CSR=30dB CSR =50dB

VIV, Viias SDI[V] Viias SDI[V] Viias SD[V]
(m/sec) (m/sec) (m/sec) (m/sec) (m/sec) (m/sec)
0.0 -0.01 2.12 -0.02 2.20 0.01 2.14
0.1 0.80 2.20 0.80 2.28 1.96 2.30
0.2 1.18 1.98 1.05 2.04 -0.43 2.30
0.3 0.51 2.01 0.51 2.04 -1.34 2.60
0.4 -0.03 1.96 0.01 2.01 -1.88 2.68
0.5 -0.07 1.88 -0.16 1.93 -1.93 2.95
0.6 -0.08 1.69 0.01 1.68 -1.61 2.95
0.7 0.05 1.58 0.02 1.66 -1.13 2.68
0.8 0.02 1.77 0.01 1.77 -0.86 2.95

Averages 0.26 1.91 0.25 1.96 -0.8 2.62
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GMAP Filter Width Analysis
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Reflectivity Bias Compared to Legacy Filters

Performancein Zero I sotach in the Absence of Clutter
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L oops Illustrating GM AP
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Conclusions from S mulations

Both Estimators M eet
Specifications

RO/R1 Estimator Requires
Accurate Noise
Compensation

R1/R2 Has Advantages at
L ow SNRsand Narrow
Widths

RO/R1 Has L ess Bias at
Higher Widths

RO/R1 Meets Variance Goal
Over aWider Range of Input
Spectrum Widths

GMAP Meets WSR-88D
Specifications

Can Suppress Clutter up to
55 dB Abovethe Signal

Deliver s Essentially Unbiased
Estimatesin the Presence of
Clutter

ExhibitsHigher Variancein
Some Modes

Delivers Slightly L ower Bias
than Legacy for Signals at
Zero Velocity w/o Clutter
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